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NOTICE OF REASONS FOR REFUSAL 

Japanese Patent Application No. 2003-293418 
Date of drafting: March 23, 2007 
Examiner: Kanji NATO R I 9211 2P00 
Representative of Applicant: Hiroshi ARAFUNE 
Applied articles: 29(2), 36 

«< FINAL »> 
This application shall be rejected based on the 
following reasons. Please submit an argument within 60 
days from the mailing date of this notice, if any. 

REASONS 

1. The invention recited in the following claims of 
this application shall not be patented under Art. 29(2) of 
the Patent Law, because it could easily have been made by 
a person with ordinary skill in the art to which the 
invention pertains, on the basis of an invention or 
inventions which were described in a distributed 
publication or made available to the public through 
electric telecommunication lines in Japan or elsewhere 
prior to the filing of the patent application. 

2. This application does not comply with the 
requirement under Art 36(6)ii of the Patent Law regarding 
the following point. 
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3. This application does not comply with the 
requirement under Art. 3 6 (6) i of the Patent Law regarding 
the following point. 

REMARKS (see list of Cited References) 

<Reason 1> 

[ Regarding claims 1-6, 8-19 and 21] 
•Cited references 1-13 
»Note« 

Reference 1 discloses the features of applying a 
drive voltage for forming a convex meniscus to a 
piezoelectric element in jetting droplets while applying a 
jetting voltage, and synchronizing protrusion of a 
solution by the convex meniscus forming section 
(piezoelectric element) with application of the jetting 
voltage . 

Reference 2 discloses the features of applying a 
drive voltage for forming a convex meniscus to a 
piezoelectric element in jetting droplets while applying a 
jetting voltage, and coating electrodes with an insulating 
material for preventing a crosstalk between the adjacent 
electrodes through conductive ink. 

Reference 3 discloses the features of applying a 
drive voltage for forming a convex meniscus to a 
piezoelectric element in jetting droplets while applying a 
jetting voltage, synchronizing protrusion of a solution by 
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the convex meniscus forming section (piezoelectric 
element) with . application of the jetting voltage, and 
drawing a liquid level at the nozzle edge portion to an 
inside after the protrusion of the solution and 
application of the jetting voltage. 

Reference 4 discloses the features of applying a 
drive voltage for forming a convex meniscus to a 
piezoelectric element in jetting droplets while applying a 
jetting voltage, and drawing a liquid level at the nozzle 
edge portion to an inside after the protrusion of the 
solution and application of the jetting voltage. 

Reference 5 discloses the features of jetting ink 
from a nozzle of a protruded shape vertically provided on 
an orifice plate in order to concentrate electric field to 
a tip portion of the meniscus, forming the orifice plate 
with a photo-etching technique, and selectively jetting 
ink by providing a drive pulse power source for each 
nozzle, in an ink- jet head of electrostatic attraction 
type . 

Reference 6 discloses the feature of providing a 
protruded nozzle of a truncated corn shape arranged 
vertically on an orifice plate in an ink- jet head of 
electrostatic attraction type. 

Reference 7 discloses the features of a nozzle plate 
of an ink-jet printer made of a photosensitive resin, and 
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forming thereon a nozzle hole of 15 jxm diameter by etching 
or laser machining . 

Reference 8 discloses forming a nozzle hole of 20-40 
[Xm diameter by etching or laser machining on a nozzle 
plate of an ink- jet printer. 

Reference 9 discloses the features of a nozzle plate 
of an ink-jet printer made of a photosensitive resin, 
forming thereon a nozzle hole of 15 [im diameter by etching 
or laser machining, and forming a water-shedding coating 
on an end face of the nozzle. 

Reference 10 discloses making a nozzle diameter 5 to 
120 Urn in an ink-jet printer of electrostatic recording 
type . 

Reference 11 discloses making a nozzle diameter 20 
to 250 \xm in an ink-jet printer of electrostatic recording 
type . 

Reference 12 discloses forming a convex meniscus by 
a piezoelectric element, and thereafter jetting the ink 
with electrostatic force. 

Reference 13 discloses forming a jetting electrode 
in which a nozzle hole is formed on an end face of a 
nozzle at an ink tank side, in an ink-jet head of 
electrostatic attraction type. 



In consideration of the above, in a technical field 
of an ink- jet printer, a technique of forming a nozzle 
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diameter of 30 \xm or less is well known technique 1 
disclosed in references 7-11. Therefore, it is only a 
design option to use such well-known fine nozzle in the 
well-known droplet jetting apparatus disclosed in 
references 1-4. 

Furthermore, as disclosed in the above references 1- 
4 and 12 , the techniques of applying a drive voltage for 
forming a convex meniscus to a piezoelectric element in 
jetting droplets while applying a jetting voltage, and 
synchronizing protrusion of a solution by the convex 
meniscus forming section (piezoelectric element) with 
application of the jetting voltage are well known 
technique 2 . 

Furthermore, as disclosed in the above references 5 
and 6, a liquid jetting head of electrostatic attraction 
type where ink is jetted from a nozzle of a protruded 
shape provided vertically on an orifice plate is well- 
known technique 3. 

In view of the foregoing, no difficulty is found in 
forming the jetting head having a structure of the above 
well-known technique 3 with etching or laser processing as 
the above well-known technique 1. 

Furthermore, no difficulty is found in driving the 
jetting head having a structure of the above well-known 
technique 3 by a method as the well-known technique 2. 
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Furthermore, it is a design option where to provide 
a piezoelectric element for forming a convex meniscus. 

Furthermore, it is also well-known to use positive 
type one as the photosensitive resin layer used in a 
photolithographic step . 

Therefore, the invention recited in claims 1-6, 8-19 
and 21 is such that would be easily made by a person with 
ordinary skill in the art from the invention disclosed in 
references 1-13. 

<Reason 2> 

[ Regarding claims] 

A. The invention of claims 1 and 16 is unclear. 
(It is unclear whether the "nozzle diameter" indicates 
outer diameter of a nozzle of a protruded shape or 
diameter of a nozzle hole formed on the nozzle.) 

<Reason 3> 

[ Regarding claims] 

A. The invention of claims 7 and 20 does not comply 
with the description in Detailed Description of the 
Invention. 

(They recite "more than 0.2 pin to 4 pm or less". It is 
described in [ 0060] and FIG. 9 that charging efficiency of 
droplets improves in this range. However, these claims do 
not specify the droplets are charged. Therefore, this 
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disclosure cannot be extended or generalized to the 
invention of claims 7 and 20. 

REASON TO BE FINAL NOTICE OF REASON FOR REFUSAL 

This notice of reason for refusal is to notice only 
a reason for refusal which become necessary to notice by 
the amendment made at the response to the first notice of 
reason for refusal. 
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RECORD OF SEARCH RESULT OF PRIOR ART DOCUMENT 

•Searched field (IPC 7th edition) 
B41J2/06 

This record of search result of prior art document 
does not constitute the reason for refusal. 
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